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(57) Abstract: A method of forming a well bore casing within a 
borehole (10) that traverses a subterranean formation, is provided 
by assembling a tubular liner by coupling a multi layer tubular 
insert (92) threaded portion (24) of a first tubular member (16), 
and coupling a threaded portion (22) of a second tubular member 
(14) to the threaded portions (24) of ihe first (16) tubular member 
and the multi-layer tubular insert (92). the tubular liner assembly is 
positioned within the borehole (10); and the tubular liner assembly 
within the borehole (10) is radially expanded and plastically 
defoimed. The mulli-layer tubular inseit (92) includes a first tubular 
insert having a first modulus of elasticity; and a second tubular 
insert couj^ed to the first tubular insert having a second modulus 
of elasticity. The first modulus of elasticity is different from the 
second modulus of elasticity. 
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(57) Abstract: A method of forming a wcllborc casing within a bore- 
hole ( 10) thai traverses a subierrancan Tormalion, is provided by as- 
sembling a tubular liner by coupling a multi-layer tubular insert (92) 
threaded portion (24) of u first tubular member (!f>), and coupling a 
threaded portion (22) of a second tubular member ( 14) to the threaded 
portions (24) of the first ( 16) tubular member and the mulli -layer tubular 
insert (92). the tubular liner assembly is positioned within the borehole 
(10); and the tubular liner assembly within the borehole ( 10) is radially 
expanded and plastically deformed. The multi-layer tubular insert (92) 
includes a first tubular insert having a first modulus of elasticity; and a 
second tubular insert coupled to the first tubular insert having a second 
modulus of elasticily. The first modulus of ela.sticity is different from 
the second modulus of elasticity. 
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AMENDED CLAIMS 
[0059] [received by the Ihtemational Bureau on 10 June 2004 (10.06.04); 

original claims 1-5 replaced by new claims 1-72 (8 pages)] 

Claims 

What is claimed is: 

1 . A method of fbnning a ^llbore casing willnn a bordiole Oat traverses a subterranean fcmaticm, 
comprising; 

assembling a tubular liner by a process ccmpriemg: 

coupling a xnulti4ayer tubular insert assembly to a threaded ptntion of a &st tubular 
membcj^ and 

coupling a threaded portion of a second tabular member to the threaded portion of the 
first tubular membsr and the multi-layer tubular insert; 
positioning the tubular liner assembly ^.Tthin the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole; 

wherein the multilayer tubular insert comprises: 

a first mbular insert having a first modulus of elasticity; and 
a second tubular insert coupled to fte first tubular insert having a seocmd modulus of 
elasticity; 

viieiein fbs first moduhis of elastioity is difTerent from flie second modulus of 
elastiofty. 

2. The method of claim 1, wherein the fiist ami second tubular inserts comprise metallic materials. 

3. The method of claim 2, wherein die first tubular insert comprises copper^ and wherein the seccaid 
tubular insert conqjnses cadmium. 

4. The mettiod of claim 1 , wherein ^ modulus of dasticities of the first and seccmd tubular inserts 
are less than the modulus of elasticities of ttie first and second tubular members. 


5. A mefiiod of fonmng a wellbore casing within a borehole that traverses a subterranean formation, 
GonqAising: 

assembling a tubular liner by a process comprising: 

coupling a multilayer tubular insert assmbly to a fineaded portion of a first tubular 
member, and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multilayer tubular insert; 
positioning the tubular liner assembly within the IxMnehole; and 

radially CTCpanding and plastically deforming (he tubular liner assembly within tlie borehole; 
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one of the layers of the multflayer tubiilar insert providing a fluidio seal after radially 
expanding and plasticaUy defcmmng die tubular liner assembly; and 

anodxer one of the layors of die multilayer insert pro^nding a micro fhndic seal afteriadially 
expanding and plastically defomdng tbs tubular liner assembly. 

6. The meibod of claim 1, whsr^in tbs modulus of elastioity for at least one of the tubukr inserts is 
less tban the unduhis of elasticity of the first and second tubular members. 

7. The method of claim 5. Tvbsrdn the modulus of elasticity for at least one of the Idyers of die 
multilayer insert is less &an die modulus of elasticity of the first acd second nibular meinben!. 

8. The method of claim 1 , wherem the melting point for at least one of die tubular mscrts prior to 
tiic radial expansion and plastic deformation is less dian die melting point after the radial expansion 
and plastic deformation. 

9. Hie method of claim 5, wherein the melting point for at least one of the layers of the multilayer 
insert prior to the radial expansicoi and plastic defoni^tioii is less than the melting point after the radial 
expansion and plastic defonnaticiu 

10. The method of claim 1, wherein at least one of die tubular inserts releases energy during die 
radial expansion and plastic deformation. 

1 1 . The method of claim 5, wherein at least one of the layws of die multilayer insert releases 
energy during the radial expansion and plasdc deformation. 

12. The method of claim 1, wherein assembling the tubular Una fUrther axnprises: 
coupling a tubular sleeve to fte first and second tubular member. 

13. The method of claim 12, wherein die deeve receives the first and second tubular mentibers. 

14. The method of claim 12» wherein the sleeve is received within the first and second tubular 
members. 

1 5 . The method of claim 1 , wherein assembling the tubular liner jftirther comprises: 
concentrating contact stresses bet^/een the firKt and second tubular member. 
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16. Tlieinethod of claim S, wheneb assembling tt)e tubular liner farther ccxnoprises: 
colliding a tubular sleeve to the first and second tubular member. 

17. The m^od of claim 16» ivfaerein fhe sleove receives the first and seccHud tubular members. 

18. The meSiod of claim 16, v/tereiu the sleevif is received v.n&m the jfirst and second tubular 
mcmbcfs. 

19. The method of claim 5, wherein assembling the tubular Imer further comprises: 
concentrating contact stresses bettvreen the first and second tubular member. 

20. A method of fonning a wellbore casing vrithin a borehole that traverses a subteiiancan fomiation, 
comprising: 

assembling a tabular liner by a process conqirising: 

coupling a multi-layer tubular insert asserdbly to a threaded poition of a &5t tubular 
roembo; and 

co\^}ing a threaded portioo of a second tubular member to fiie threaded portiooi of iht 
first tubular member and the multi^layer tubular insert; 
positioning flic tubular liner assembly within the boreholq and 

radially expanding and plastically deforming the tubular liner assembly within the borehole. 

2 1 . The mcttiod of claim 20, wherein assembling the tubular liner further con^rises: 
coupling a tubular sleeve to the first and second tubular member. 

22. The method of claim 21, wherein the sleeve receives die first and second tubular menribers. 

23. The method of claim 21» wherein the sleeve is received witfun the first and second tubular 
members. 

24. TTie method ofclaim 20, wherein assembling the tubular liner further compn^^ * 
ooncentratmg contact stresses between the first and second tubular memba'. 

25. The method of claim 20, whersin the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

26. The meslliod of claim 20, wherein llie melting point for at least one of the layers of the 
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multilayer insert prior to fte radial expansiffli and plastic defonnation is less than Ibe melting point 
after the radial expansion and plastio deformatkin* 

27. The mediod of claim 20, whfitcin at least one of the lajrers of ttic tm&hilayer insert releases 
energy during lise radial 5:q>ansion md ptasdc deformation. 

2o. A. metliod of forming a weftbore casing vatfain a borehole that traverses a subteiranean fonn^on, 
comprising: 

Bss^bling a tubular liner by a process compiising: 

coupling a multi-layer tubukv insert assembly to an end of a IBrst tabular meinber; and 
coupling BD end of a second tnbidar member to the end of &e first tubular member and 
Oe muhi-layer tubular insert 

positioning the tubidfir Hner assembly within tibe borehole; and 

radially expanding and plastically defimning tiie tubular liner assembly within the borehole. 

29. The method of claim 28, wherein assembling fte tubular liner fiirther comprises: 
coopling a tobukr sleeve to the first and second tubular member. 

30. The method of claim 2S, wherein assonbling the tubular liner fiirther comprises: 
concentrating contact stresses between the first and second tubular member. 

3L The method of claim 28, wherein tfie melting point for at least cme of ^ layers of &e 
multilayer msert prior to ibt radial eiqyansion and plastic deformaticm is less than the melting point 
after the radial expandon and plastic defonnation. 

32. The method of claim 28, whttcin at least one of the layers of the multilayer insert leleases 
energy during the radial eq)an$ion and plastic defonnation. 

33. The method of clami 28, wherem the multilayer mbular insert comprises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coupled to 'die first tubular insert having a seamd modulus of 
elastici^ 

wherein the first modulus of elastidty is dif^^nt from ttie second modulus of 
elasticity. 

34. The method of claim 33, wherein the first 3nd. second tubnlar inserts comprise metallic materials. 
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35 . The mefliod of claim 34, ^wbetetn the fiist tubular insert conqmscs copper, and whmin Ihe 
second tubular insert comprises cadmiuitu 

36. Tiis rastiiod of ckim 33, v/iierein fee modulus of elasticities of fiisi' and secoi^ tubular inserts 
•axo l€3s iiian nK>duIu:i of elnsticiiiec of (he first m\d sec<md tubutermttmb^. 

37. A method of formmg a v/eHbore casing within a twrehole that traverses a subterranean foramtion, 
coniprisuig: 

assembling a tububr liner by a process couiprising: 

coupling an end of a &st tubular membtf to an end of a second tubular nsember^ and 
coupling a tubular sleeve to tiie ends of the ftet and second tubular membeis; 

positioning the tubular Knar assembly wiftin ihe bordiole; and 

radially e>q>anding and plastically deforming the tubular Kner assembly widiin the borehole; 
wherein cotq>ling the tubular sleeve to the ends of ihe &st and second tabular membors 
comprises applying magnetic ^eigy to the tubular sleeve. 

38. A tubular liner apparatus, conqmsing: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to tibe threaded portion of the first tubular member, and 
a second tubular member comprising a threaded portion coupled to the threaded portion of the 

first tubular member and the multt4ayer tubular insert 
wherein the multilayer tubular insert conqfirises: 
a inst tubular msert having a &st modulus of elasticity and 

a second tubular insert coupled to the first tubular insert lurving a second modulus of elasticity; 
wherein ^ first modulus of elasticity is different firom the second nH>dulu5 of elasticity. 

39. The apparatus of claim 38, wherein the first and second tubular inserts comprise metallic 
materials, 

40. The apparatus of claim 39, wherein tiic first tubular msert comprises copper; and wherein the 
second hibular insert con^mses cadmhmi. 

41 . The appaiams of claim 38, wherstn the modulus of elasticities of the first and second tuhular 
inserts are less ihan ^e modulus of elasticities of flie first and second tubular members. 
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42. The qipaiatus of clami 38, wherein the mdting point for at kast one of the tubular inserts prior to 
a radial expansion and plastic defonnatioii is less Aian &e melting point after the radial expansion and 
plastic defonnaticm. 

43. The apparatus of cbim 38, ^^herem at least one of the tubular inserts releases energy during a 
radial cr^^ansion ^jnd plastic dcfonnation. 

44. The apparatus of cteini 38, wherein the appardtaii; fiii^ comprises: 

a tabular sleeve coupled to the first and second tubular member. 

45. The appaxatu&ofclaim 44, whminte sleeve receivea the firsts^ 

46. The apparatus of claim 44, \i4ierejn die sleeve is zec^vedivifi^ 
members. 

47. The apparatus of claim 38, whcrem the apparatus further ccHiqTdses: 

means for concentrating contact stresses between the first and second tubular members. 

48. A tubular Uncr ^iparatus, comprising: 

a first tubular member comprismg a beaded portion; 

a multi-layer tubular msert coupled to the tibereaded portion of the fiist tubular member; and 
a second tubular member comprising a threaded poriion coiqriled to the threaded portion of flic 

fiist tubular meniber and the multilayer tabular insert; 
^dotereb one of the layers of the multilayer tubular insert provide a fluidic seal; and 
wherein another one of (he layers of the nraltilayer insert provide a micio fluidic sed. 

49. The apparatus of claim 48, wherein the modulus of elastici^ for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

50. The apparatus of claim 48, wherein the melting point for at least one of the layers of the multilayer 
insm prior to a radial expansion and plastic defcnmation is less dian tiie melting point after the radial 
expansion and plastic deformation. 

5 1 . The apparatus of claim 48, \^4lerein at least one of the layers of the multilayer insert releases 
en^gy during a radial expansion and plastic defoimatioo. 
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52. The aiqiaratiis of claiin 48, fnrflier conoprising: 

a tubular sleeve coupled to the first and second tabular member. 

53. The apparatus of claim 52, wherein the sleeve receives the first and second tubular members. 

54. The apparatus of claim 52, \vherein flie sleeve i? received withitt the first and secoud tubular 
members. 

55. The apparatus of clann 48, furfho' comprising: 

means for conceiitFfitiDg contact stresses hdt^&m Che first and second tubular membor. 

56. A tubular liner apparatust comprising: 

a first tubular meiribtt comprising a dreaded portion; 

a multilayer tubular insect coaled to die threaded portion of fliie ftret tubular member; and 
a second tubular member comprising a tiv caded portion coupled to tiie flneaded portion of fte 
first tubular monber and fiie multi-layer tubular insert 

57. The apparatus of claim 56, who^ die apparatus furdier con^rises: 
a tubular sleeve coupled to the fust and second tubular member. 

58. The apparahis of claim 57, wherein the sleeve receives the first and second tubular mCTbers. 

59. The apparatus of claim 57, wherem die sleeve is received within the first arul second tubular 
members. 

60. The apparatus of clahn 56, further comprising: 

means for concentrating ccmtact stresses between &e first and second tubular member. 

61 . The apparatus of claim 56, wherein the modulus of elasticity for at least one of the layers of die 
multilayer insert is less dian the modulus of elasticity of the first and sec(»id tubular members. 

62. The apparatus of claim 56, wherein the melting point for at least one of the layers of the 
multilayer mscrt p«ior to a radial expansion and plastic defi^rmation is less than the melting point after 
the r?dial c;q>ans!<Hi nnd plas^c defarmation. 

63 . The apparatus of claim 56, vybi^n at least one of die layers of the multilayer insert rclea?es 
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energy during a ladial expansicm and plastio deforamtiaa. 

64. A tubular liner ^:^>aratu$, comprising; 

a first tubular raenober; 

a rauW-lffy^er tubular insert coupled to the &st tubular member; and 

a second tubuliar nieniber coupled to th? tubular n^onber and 9ie multi-layv:r tubular ins*^t 

65. The apparatus of claim 64, further comprising: 

a tubular sleeve coupled to the first and second tubular member. 

66. Thean)aratu5ofcIaim64, flofheroompriBbig: 

means for concentrating ccmtact stresses bctweoi the first and second tubular member. 

67. The apparatus of claim 64, i^ercin the melting point for at least one of the layers of ihs multilayer 
insert prior to a radial expansion and plastic dcfomiation is less fl^ the melting point afler the radial 
expansion and plastic defoimation. 

68. The apparatus of claim 64, vdierein at least one of &e layers of the multilayer insert releases 
eneigy during a radial expansion and plasdc deformatiim. 

69. llie apparatus ofclaim 64, viierein the mdtUayertulmlar insert 

a jSrst tubular insert having a first modulus of elastiei^ and 
a second tubular insot coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein ^e first modulus of elasticity is different ficom the second modulus of 
elasticity. 

70. The apparatus of claim 69, wherein the first and second tubular inserts comprise metallic 
materials. 

7 1 . The apparatus of claim 70, wherein first tutelar insert comprises copper; and vi^erein the 
second tubular insert coRq[>rises cadmium. 

72. The apparatus of claim 69, wherein the modulus of elasticities of fbis first and second tubular 
inserts are less &an the modulus of elasticities of the first and seccHid tubular members. 
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